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Abstract
·AIM:Toevaluateandreporttheefficacyofcombined
surgicalexcisionandcornealtattooinginpatientswith
limbaldermoids.
· METHODS:Inaretrospectiveinterventional case
series,9eyesof8patientsweretreatedwithcombined
surgeryofsimplekeratectomyandcornealtattooingfor
limbal dermoids. Medical records, including best-
correctedvisualacuity,anteriorsegmentphotography,
demographic,clinicaldata,andfollow-upinformation
werereviewed.
·RESULTS:Themeanfollowupperiodinthisstudy
was50依15(range36-77)months.Therewasnoevidence
ofinfectionorrecurrentlimbaldermoidsinanyofthe
eyesduringthefollow-upperiod.Allpatientsachieved
goodcosmeticoutcomeswithnocomplications.
· CONCLUSION: Simple keratectomy and corneal
tattooingoflimbaldermoidscouldbeanalternative
optionforsurgery,especiallywhenadonorcorneaisnot
available.
·KEYWORDS: cornealtattooing;limbaldermoid;simple
keratectomy
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INTRODUCTION
A
limbaldermoidisacongenitalbenignchoristoma
composedoftissuesofectodermalandmesodermal
origin.Itoccursmostcommonlyintheinferotemporal
quadrantasasolitarylesion,butoccasionallyoccursas
multiplelesions
[1,2].Thetypicalmorphologyofalimbal
dermoidisanelevatedyelloworwhiteroundmassoverlying
boththecorneaandconjunctiva.Thegrowthrateofthese
massesisverysloworevenstationary
[2].
Therearetwowaystoconsiderclinicalproblemsassociated
withlimbaldermoids:cosmeticandfunctional.Firstly,these
lesionsdonotalwaysaffectvision,butpatientsmaywant
treatmentforcosmeticreasons.AlthoughKaufman
[3]
statedthatcosmeticissuesshouldnotbeanindicationfor
surgery,othersinsistthatcosmeticproblemscanaffectthe
qualityoflifeofpatients.Secondly,limbaldermoids
associatedwithlipidkeratopathycandecreasevisualacuity,
especiallywhenthevisualaxisisoccluded.Furthermore,
theycanevokecornealastigmatism.Thepathogenesisis
thoughttoinvolveintrinsicchangesinthecorneoscleralwall
structure,andcanresultininstabilityofthetearfilm
[4].
Theconventionalmethodoftreatmentfordermoidsisa
simpleexcisionorashavingoperation.However,
complications includingpostoperativescarswith
neovascularizationorpseudopterygiumhavebeenfrequently
noted
[5].Lamellarkeratoplastyappearstobeanalternative
methodwithalowercomplicationratecomparedtosimple
excisions
[4].However,lamellar keratoplastyalsohas
disadvantages,suchastheneedforadonorcornea,andthe
possibilityofrejection,infection,inducedastigmatism,and
complicationsafterlong-termuseofcorticosteroidor
immunosuppressiveagents
[6].
Inthepresentstudy,wereportoncasesofpatientswho
underwentsimpleexcisionandcornealtattooinginorderto
demonstratethatthese treatments canbeappropriate
substitutesforlamellarkeratoplastyinsomeinstances.We
alsoevaluatedtheefficacyandpossiblecomplicationsofthis
newtechnique.
SUBJECTSANDMETHODS
Subjects Aretrospectivechartreviewwasconductedon9
eyesof8patientswhounderwentsimpleexcisionand
cornealtattooingfromMarch2005toAugust2008inour
hospital.Thisstudywasinitiatedafterhavingbeenapproved
bytheappropriateinstitutionalreviewboard.Allpatients
werereferredtoourclinicforcosmeticimprovement.A
thoroughophthalmicexaminationwasperformedatthe
patients'firstvisit,includingtestsforbest-correctedvisual
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463acuity(BCVA),intraocularpressure,slit-lampbiomicroscopy,
anteriorsegmentphotography,andfundusexamination.We
excludedpatientswhosefollow-upperiodwaslessthan6
months.Wealsoexcludedcasesinwhichtheremaining
stromalhazinessafterexcisionwassominimalthatthey
werenotnoticeableatadistanceof1m.Allpatients
providedinformedconsent,andthisstudyadheredtothe
tenetsoftheDeclarationofHelsinki.
Methods Thesamesurgeon(KwonJW)performedallof
thesurgeries.Undertopicalanesthesia,limbalmarkingwas
performedtodistinguishthecornealandconjunctivalparts
ofthedermoid.Thecornealpartofthedermoidwasexcised
usingastraightbeaverbladeandWestcottscissors.A
roughlypartialincisionwasmadewithabeaverbladeatthe
limbalmargininordertopreventthetissue-markingdye
frompassingintotheconjunctivaandscleraarea.The
tissue-markingdye(BradleyProductsInc.,Minneapolis,
MN,USA),whichhadbeensterilizedinanautoclaveat
134℃ for6minbeforesurgery,wasusedforblackcoloring.
Withthebevelup,thepunctureswereinsertedintothe
anteriorstromausinga1mLdisposablesyringewitha
30-gaugeneedle,creatingarelativelylongpuncturecanal.
Becausethecornealsurfacewasobscuredbythedyeafter
severalpunctures,thedyespreadwasconfirmedbyvigorous
irrigationwithabalancedsaltsolution(BSS)tovisualizethe
achievedstaining(Figure1,2A)
[7,8].
Theconjunctivawasthendissectedtoexposethedermoid.
Shavingwasperformedontheconjunctivalpartofthe
dermoidusingastraightbeaverblade(Figure2B).The
conjunctivawassuturedwith8-0vicryl.Thewoundswere
coveredwith therapeuticcontactlenses,andpatients
receivedlevofloxacin(Cravit;SantenPharmaceutical
Company,Osaka,Japan)and1%prednisoloneacetate(Pred
Forte;Allergan,Irvine,CA,USA)4timesadayfor1
month.
Thepatientswerefolloweduponpostoperativeday7andat
1month,2,6,12,18,24,36monthsaftersurgery.Ophthalmic
examinations,includingtheBCVAtest,anteriorsegment
photography,andslit-lampexaminationwereperformed.
RESULTS
Dermoidexcisionandcornealparttattooingwereperformed
in9eyesof8patients(3menand5women)withamean依
SDageof32依18years(range,10-65years).Theaverage
follow-upwas50依15months(range,36-77months).Seven
ofthe8patientshadisolatedformsoflimbaldermoidand
theremaining1patienthadanaccompanyingpreauricular
skintagwhosediagnosiswasGoldenharsyndrome.Lesions
weremainlylocatedintheinferotemporalarea(6of9eyes;
67%)andinthelefteye(6of9eyes;67%).BCVAranged
fromhandmotionto20/16.BCVAofthe3eyesinwhich
thelimbaldermoidoccludedthevisualaxisrangedfrom
handmotionto20/250.Incontrast,eyesinwhichthelimbal
dermoiddidnotoccludethevisualaxis(5eyes)hada
BCVAofmorethan20/40,exceptfor1patient,whohada
BCVAof20/800(patient1,Table1).
Allpatientsunderwentprimaryexcisionofthelimbal
dermoidandcornealtattooingwithnocomplications.All
patientsweresatisfiedwiththepostoperativecosmetic
outcomesandtherewerenocomplicationsduringthe
follow-upperiod.BCVAat12monthsaftertheoperation
remainedunchangedcomparedtothepreoperativeBCVA
(Table1),andnorecurrencewasnoted.
Case1 A26-year-oldwoman(patient2,Table1)was
referredtoourclinicforcosmeticsurgeryofacongenital
corneolimballesionintherighteye.BCVAwas20/20inthe
righteye.Anteriorsegmentexaminationdemonstrateda
3.5mm(H)伊4.0mm(V)epithelializedandvascularizedround
opaquelesionattachedtothe6o'clocklimbusoftheright
eye(Figure3A).Thislesiondidnotoccludethevisualaxis.
Thepatientwasclinicallydiagnosedwithacorneolimbal
dermoidandunderwentsurgery.After1month,herBCVA
was20/20intherighteye,andanteriorsegmentexamination
showedawell-stainedcorneallesionintherighteye.She
hadnocomplaintsabouthereyecondition,exceptforamild
foreignbodysensation,whichdisappearedwithin2weeks.
Fifty-fivemonthslater,herBCVAwasmaintainedat20/20,
andthestatusofstainingwasstable(Figure3B).
Figure 1 The surgical procedure. Tattooing is being
performedafterremovingthecornealpartofthedermoid.
Withthebevelup,thepunctureswereinsertedintothe
anteriorstromausinga1mLdisposablesyringewitha30-
gaugeneedle,creatingarelativelylongpuncturecanal.
Figure2 Cornealtattooingwasperformedinthecorneal
part A: CornealpartofthedermoidAwasexcised;B:
ConjunctivalpartofthedermoidBwasshaved.
Cornealtattooingforlimbaldermoids
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Case2 A65-year-oldman(patient3,Table1)visitedour
clinicwithacongenitalcorneolimballesioninthelefteye.
BCVAwas20/20intherighteyeandhandmotionintheleft
eye.ThepatientmentionedthattheBCVAofhislefteye
hadbeenpoor sincechildhood.Anteriorsegment
examinationdemonstratedanepithelializedandvascularized
peripheralcorneallesionfrom10to4o'clock,andthe
cornealsidehadayellowishlipiddepositthatextendedinto
thevisualaxis(Figure4A).Thepatientwasdiagnosedwith
acorneolimbaldermoidandamblyopiainthelefteye.He
underwentdermoidexcisionandcorneal tattooing
simultaneously.Forty-twomonthslater,thecornealtattooing
wasmaintainedwithawell-formedcornealshapeandwith
nospecificcomplications(Figure4B).
DISCUSSION
Lamellarkeratoplastyoflimbaldermoidshastheadvantage
ofaloweroccurrenceofpostoperativecomplications,
including cornealopacity,neovascularization,and
pseudopterygium
[4,6].However,unlikethesimpleexcision,
lamellar keratoplastycan beaccompaniedbysevere
complications,includinggraftrejection,infection,and
irregularastigmatism,andrequiresalongeroperationtime,
meticuloussurgicalskills,donorcorneas,andhighcosts
[9,10].
Inlamellarkeratoplasty,itisalsodifficulttobringthedonor
limbalmarginintolinewiththatoftherecipient.Ifthisis
inadequatelydone,theoutcomecanbecosmeticallyworse
thanthatbeforecorrectivesurgery.Patientssometimesrefuse
thisoperationfortheabove-mentionedreasons.
Forthesereasons,manysurgeonsandpatientstendtochoose
simpleexcision.However,limbaldermoidspenetratethe
cornealandconjunctivalstroma,makingcompleteexcision
impossible,andleavingawhitishscaronthecornea.To
solvethisproblem,weintroducedcornealtattooing,whichis
usuallyperformedforirreversiblecornealopacity.
Thesecombinedtechniqueshavetheadvantagesof
simplicity,reducedvision-threateningoutcome,and
maintenanceofvisualfunction.Inthepresentstudy,we
excludedcasesifcornealopacityafterexcisionwas
Table 1  Demographics of the patients diagnosed with limbal dermoids 
n 
Age 
(a)  Sex  Laterality  Location of 
dermoid 
Size 
(H×V, mm)  Preop. BCVA  Postop. 6 months 
BCVA 
Follow-up period 
(month) 
1  20  F  Right  Inferotemporal  6×6  20/800  20/800  77 
2  26  F  Left  Inferior  3.5×4  20/20  20/20  55 
3  65  M  Left  Superotemporal  8×7  Hand Motion  Hand Motion  42 
4  10  F  Left  Inferior  4.5×3  20/25  20/25  48 
5  29  F  Left  Inferotemporal  8.5×7  20/250  20/250  66 
6  19  M  Left  Inferotemporal  7.5×6  20/32  20/32  40 
7  31  F  Left  Inferotemporal  4×3  20/16  20/16  39 
8  50  M  Bilaterally  Inferotemporal  Right: 4.5×2; 
Left: 7×5 
Right: 20/800; 
Left: 20/16 
Right: 20/800; 
Left: 20/16 
36 
BCVA: Best-corrected visual acuity; H: Horizontal; V: Vertical. 
Figure3 Anteriorsegmentexaminationofpatient2 A:A
3.5mm(H)伊4.0mm(V),slightlyelevated,round,opaquelesion
attachedtothe6o'clocklimbusandwhichdoesnotreachthevisual
axisisobservedintherighteye;B:Atpostoperative55months,
visionisunchangedandthecornearemainswellstainedand
demarcated.
Figure4 Anteriorsegmentexaminationofpatient3 A:An
epithelializedandvascularizedperipheralcorneallesionfrom10to
4o'clockisseeninthelefteye,whichextendsintothevisualaxis;
B:Thewell-demarcatedandpigmentedcorneaisobservedat
postoperative42months.
465unnoticeableatadistanceof1mattheoperatingroom.We
didnotperformtattooingforthesecases.BCVAofall
patientswaswellmaintainedaftersurgerywithnosignificant
changesinrefractivestatus.PantonandSugar
[5] statedthat
visualacuitydidnotdecreaseaftersimpleexcision,aswas
showninourcases.Ithasalsobeenreportedthatsimple
excisionof limbal dermoids cannotchangecorneal
astigmatism
[5,11].Ifpatientsareyoungandthelocationofthe
dermoidiscentered,lamellarkeratoplastymaybeabetter
option
[12].
Severalstudieshavereportedthattheuseoftissue-marking
dyeshasbeeneffectiveintreatingglareassociatedwithiris
defectsorcornealopacity,butnostudiesorcaseshave
reporteditseffectivenessinresolvingcosmeticproblems
relatedtolimbaldermoids
[13-15].Asseeninourcases,
comparedwithsimpleexcisionalone,cornealtattooingwith
limbaldermoidexcisionresultedinbettercosmeticoutcomes
withoutaffectingvisualfunctions.
Ourstudyhassomelimitations,includingitsretrospective
design,thesmallnumberofpatients,andthelackofa
controlgroup.Theefficacyofcornealtattooingmaybemore
apparentifdemonstratedbyaprospectivestudyfocusingon
cosmeticaspects,andifdesignedtocomparelamellar
keratoplastywithsimpleexcisionandcornealtattooing.
Inconclusion,simplekeratectomyoflimbaldermoidswith
cornealtattooingresultsingoodcosmeticandfunctional
outcomes,anditcouldbeagoodchoiceoftreatmentif
patientsareselectedappropriately.
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